Introduction {#S0001}
============

Cardiovascular disease (CVD) is a broad term used to describe a range of diseases that affect the heart and the circulatory system. Heart disease develops as a result of complex interactions between genes and environment. \[[@CIT0001]--[@CIT0003]\] The most frequent forms of CVD are coronary heart disease and stroke, and other forms include hypertensive heart disease, arrhythmia and heart failure \[[@CIT0004]\].

Information on disease prevalence in communities is of vital importance and cardiovascular disease (CVD) is one of the top killer diseases and is problematic for both developed and developing countries.

As a result of the epidemiologic transition, chronic diseases especially cardiovascular diseases including stroke, hypertension and diabetes mellitus are attaining prevalence of heightened proportion \[[@CIT0005]--[@CIT0007]\]. This prevalence is attested to by the preponderance of chronic non-communicable diseases in various hospitals across developing countries including Nigeria which has also been documented \[[@CIT0008]--[@CIT0012]\].

Cardiovascular disease mortality is top in the rank of mortality of related disease in both developing and developed countries \[[@CIT0013], [@CIT0014]\]. In developed countries heart disease is still the leading cause of death followed by cancer \[[@CIT0015], [@CIT0016]\] despite the availability of more sophisticated technologies for the diagnosis and treatment and better management of CVDs, unlike in the developing countries where these are limited. There have been previous reports on pattern of CVD admissions from hospitals in Nigeria, however none has come from Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi and it is with this background that this retrospective study was carried out in Nnamdi Azikiwe University Teaching Hospital Nnewi (NAUTH).

NAUTH is a tertiary hospital serving all the towns of Anambra, parts of Imo, Delta and Enugu States. There are 2 medical wards of 30 beds each, one for males and one for females. Admissions are mostly through the Accident and Emergency (A&E) department and the medical out-patient clinics. Those admitted were aged 18 years and above. The aim of this study therefore is to provide information on the pattern and burden of cardiovascular admissions in a tertiary health care facility in South East Nigeria.

Methods {#S0002}
=======

A retrospective study of the pattern of cardiovascular admission of patients in the medical wards of the NAUTH, Nnewi over a three year period from January 2007 to December 2009 was conducted. The patients' case notes were retrieved, bio-data, final diagnosis (as made by the managing specialist) after patients have been investigated, and the final outcome were entered into a pre-coded spreadsheet. Case notes of patients without adequate clinical records were excluded from the study. Analyses were made of the various diagnoses and outcome; length of hospitalization etc. Data was analyzed with the aid of the Statistical Package for Social Sciences (SPSS Inc, Chicago, IL Version 13). Data were expressed as frequency and percentages. Ethical clearance for the study was obtained from the Ethical Committee of the Nnamdi Azikiwe University Teaching Hospital.

Results {#S0003}
=======

Over the 3 year period a total of 3546 patients were admitted into the medical wards (male 1790 (50.5%) and females 1756 (49.5%) out of which 537{15%} patients were admitted into the study. Of these 322 (60%) were males and 215 (40%) were females giving a male/female ratio of 1.5:1 p \< 0.000001. 359(67.5%) were discharged, 170 (32%) (92 males and 78 females p \< 0.014) died and 8 (0.5%) were discharged against medical advice of which 2 were patients with cerebrovascular accident (CVA).

Of the 170 that died the majority of the deaths 105(61.8%), consisting of 57 males and 48 females, were in patients with CVA. Most of the deaths (111 or 65.3%) occurred within the first seven days of admission. The mean age of the population was 60.7 years ±15.9 with a minimum of 18 years and maximum of 110 years. There was no statistical difference between the ages of the male and female patients p =0.193.

The length of stay in hospital ranged between 1 and 140 days with a mean of 13.5 ± 13.9 days and a median of 10 days. There was no statistical difference in the duration of stay between the male and female patients p = 0.397. [Table 1](#T0001){ref-type="table"} shows the marital status of the patients. [Table 2](#T0002){ref-type="table"} shows the pattern of cardiovascular admissions into medical wards. [Table 3](#T0003){ref-type="table"} shows the age distribution of the patients with those aged 50 years and above constituting 77.65% of the admissions. [Table 4](#T0004){ref-type="table"} shows the various cardiovascular causes of admission by sex.

###### 

Marital status of patients

                                    Sex of patients                
  -------------------- ------------ ----------------- ----- ------ ------
  **Marital Status**   **Single**   20                13    33     6.15
  **Married**          290          116               406   75.6   
  **Widowed**          11           83                94    17.5   
  **Divorced**         1            3                 4     0.74   
                       **Total**    322               215   537    100

###### 

Cardiovascular disease that led to the admission

  CVD that brought about admission   Number    Per cent (%)
  ---------------------------------- --------- --------------
  CVA                                251       46.7
  Heart Failure                      166       30.9
  Anemic                             11        \(2\)
  Cardiomyopathy/VHD                 \(21\)    (3.9)
  Hypertensive                       \(134\)   \(25\)
  Hypertension                       110       20.5
  Hypertension/Uremia                10        1.9

CVD= cardiovascular disease, CVA = cerebrovascular accident, VHD = vavular heart disease.

###### 

Age distribution of the patients

  Age group (years)   Frequency   Percent (%)
  ------------------- ----------- -------------
  \<20                4           0.74
  20-29               18          3.35
  30-39               29          5.4
  40-49               69          12.85
  50-59               118         21.97
  60-69               122         22.72
  70-79               108         20.11
  \>80                69          12.85
  **Total**           **537**     **100**

###### 

Cardiovascular causes of admission by sex

                               Sex of patient   Total   
  ---------------------------- ---------------- ------- -----
  **Reason for admission**                              
  Anemic Heart Failure         4                7       11
  Cardiomyopathy/VHD           13               8       21
  Hypertensive Heart Failure   81               53      134
  CVA                          140              111     251
  Hypertension                 79               31      110
  Hyppertension/Uremia         5                5       10

CVA = cerebrovascular accident, VHD = valvular heart disease.

Discussion {#S0004}
==========

The pattern of admission in a hospital is of utmost importance in terms of the epidemiology of diseases in that environment as well as in the provision of equipment, drugs, and manpower in such health institutions.

This study has shown that cardiovascular disease is common in persons admitted into the medical wards of NAUTH, Nnewi and that it is commoner in those aged 50 years and above. CVDs consisted of 15% of total admissions over the 3 year period that was studied. In an earlier work in NAUTH on pattern of admissions in the medical wards Osuafor and Ele \[[@CIT0017]\] got 30.3% of total admissions when the per centages for heart failure (12.3%), Hypertension (10.6%) and Cerebrovascular accident (7.4%) are added together which is twice as high as our rate of 15%. The explanation could well be that at the time of the study of Osuafor and Ele (December 1990-December 1992) HIV-AIDS which could have taken up bed-space and thus reduced the percentage of cardiovascular admission, had not become what it is today as there was no mention of it in the table of indication for admission of that study \[[@CIT0017]\]. It is also lower than the 19.4% reported by Ansa et al \[[@CIT0012]\] and Chen et al in Shanghai China \[[@CIT0018]\] but much higher than the 8.2%of Amendezo et al \[[@CIT0019]\]. It agrees with the 16% reported by Reitsma et al \[[@CIT0020]\]. The higher incidence of CVD among patients older than 50 years and above is in keeping with the general trend of NCD of which CVD is one being more common with increasing age \[[@CIT0021]\]. This can be explained by the fact that longevity prolongs the time to exposure to risk factors resulting in a greater probability of CVD in the older age groups as shown by Al Mamun et al \[[@CIT0022]\] as they stated that high risk profile at middle age shortens the duration of life.

More males (60%) were admitted compared to females (40%). This is in agreement with the study of Okunola et al \[[@CIT0023]\], as well as the study of Unachukwu CN et al that had male: female ratio of 1.7:1 \[[@CIT0024]\]. An explanation of the preponderance of males in cardiovascular admissions could well be due to our socio-cultural values in which the society places higher values on males and thus more anxious to take them to hospital when they fall sick as it is considered that his survival is important to the continued existence of the family lineage. It could also be that the males are financially more empowered than the females and therefore could afford the cost of hospital treatment. It is also worth mentioning that symptoms of heart disease are atypical in women \[[@CIT0025]\] and may partly explain the preponderance of males in cardiovascular admissions.

The mean age of the population was 60.7±15.9 and there was no statistically significant difference between the ages of the male and female patients. The mean age in this study is lower than that obtained by Smith and Mensah \[[@CIT0026]\] but higher than that of Ansa \[[@CIT0011]\] which was 52±12.7 and Amendezo et al \[[@CIT0019]\] with a mean age of 47.17±16.04. As in Western countries aging had being used to explain the high CVD prevalence and mortality. \[[@CIT0027]--[@CIT0029]\] Lakata and Levy \[[@CIT0030]\] had observed that the incidence and prevalence of these diseases increased steeply with advancing age. Furthermore not only does clinically overt cardiovascular disease increase dramatically with aging, but so do sub clinical or occult diseases, such as silent coronary atherosclerosis.

CVA was the commonest cardiovascular disease warranting admission into the medical wards contributing 46.7% of those admitted and corroborates the finding in other studies \[[@CIT0008], [@CIT0023]\] where CVA was found to be a major cause of cardiovascular admissions. The large number of patients admitted on account of CVA reflects the poor awareness of the risk factors particularly hypertension and diabetes mellitus. It may also be a reflection of the belief that CVA is an illness that comes because the gods are angry. The high mortality recorded in patients with CVA may be because the patients did not seek attention early enough. Amendezo et al \[[@CIT0019]\] had earlier shown a mean period of 118 days between the occurrence of clinical signs and the start of treatment. In the area of study most people believe that CVA is a result of a spell cast on the patient by supposed enemies or as a result of a curse by the gods thus they first seek help from the traditional medicine practitioners before coming to orthodox hospital. This delay in seeking treatment contributes to the poor prognosis \[[@CIT0018]\]

Hypertension as a cause of CVD admission ranked third. However when taken together with hypertensive heart failure and uremia secondary to hypertension, hypertension becomes the commonest cause of cardiovascular admission at 47.4%. Earlier studies in Nigeria had given rates of 32.3 to 36.9% \[[@CIT0031], [@CIT0032]\]. Rates of 34.1% and 22.4% were reported in Lusaka Zambia and Tanzania respectively \[[@CIT0033], [@CIT0034]\].

Hypertension according to the NCD \[[@CIT0021]\] has a prevalence of 10% in Nigeria and they had used the cut-off of systolic ≥160mmHg and of diastolic ≥95mmHg which values are higher than current cut-off points. There are newer reports on the prevalence of hypertension. The studies of Osuji et al \[[@CIT0035]\] and Ahaneku et al \[[@CIT0036]\] had rates of 44.5% which are much higher than NCD rate. The high rate of hypertension admission could be as a result of poor awareness and poor control of hypertension as Osuji et al \[[@CIT0035]\] had shown that only 43.7% of hypertensives were aware of their hypertension and of these only 13% had BP control of ≤ 140/90mmHg, while Lindblad et al \[[@CIT0037]\] in the Netherlands state that 33% were unaware of their hypertension 36% were aware and uncontrolled and 31% were aware and controlled. Working in the USA, Whelton et al \[[@CIT0038]\] stated that only 55% of USA hypertensives who were aware of their diagnosis were on treatment and only 29% were controlled. Uncontrolled hypertension is associated with several complications such as heart failure, ischemic heart disease, stroke, chronic renal failure and others \[[@CIT0039]\]. Furthermore hypertension often co-exists with other potent cardiovascular risk factors, thus increasing the risk of early death from cardiovascular causes by about three fold. \[[@CIT0040]\] Men are known to die at an earlier age than women. \[[@CIT0041], [@CIT0042]\]

Heart failure accounted for 30.9% of all the cardiovascular admissions in this study. Heart failure is said to account for 3-7% of all admissions in Africa \[[@CIT0043]\] and is fast becoming the global disease as the prevalence is increasing at an alarming rate worldwide \[[@CIT0044]\]. Majority were as a result of hypertension followed by anemia and cardiomyopathy/ valvular heart disease. It should be noted that cardiomyopathy/valvular heart disease were grouped together because at the time of the study echocardiography machines were not available in the hospital and it was not possible to clearly distinguish between the 2 in all cases. The large number of patients admitted for heart failure may be a reflection of poor awareness of risk factors and early symptoms of heart failure. It may also be attributed to late treatment or lack of access to early cardiovascular care.

The marital status of the subjects showed that 33 were single, 406 were married, 4 were divorced and 94 were widowed. Of the widowed 83 were females and 11 males. This high ratio of widowed women over widowed men reflects the culture of women not remarrying after the death of their husbands especially if they had children for their late husbands or were past child bearing age. For the men the society expects them to remarry in order to get somebody to help look after the children from the late wife and or to have more children.

Conclusion {#S0005}
==========

The study has shown that cardiovascular disease contributed significantly to medical admissions over the 3 year period of the study with the elderly accounting for a significant proportion. There is thus the need for intensification of primary preventive strategies for cardiovascular diseases. There is also the need to strengthen the capacity of secondary health to accommodate less severe CVD cases. The set-up of health education mechanisms to create awareness and early adequate management can reduce the incidence of complications and lower mortality associated with CVDs.
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